LH and testosterone production are more sensitive to the suppressive effects of food deprivation in prenatally undernourished male rats.
Although prenatal undernutrition affects the development of metabolic, physiological, and reproductive functions, it remains unclear whether it also affects physiological responses to undernutrition in adulthood. Therefore, in this study we examined whether prenatal undernutrition alters the sensitivity of the hypothalamic-pituitary-gonadal (HPG) axis to fasting in adult male rats. The offspring of ad libitum fed dams (control) and ∼50% food-restricted (during the late gestational period) dams (IUGR) were sub-divided into ad libitum fed (fed) and 48 h food deprivation (FD) groups at 10 weeks of age. In each group, the serum levels of luteinizing hormone (LH), testosterone, and leptin and the hypothalamic mRNA expression levels of gonadotropin-releasing hormone (GnRH) regulatory factors were measured. The serum LH and testosterone levels of the IUGR-fed rats were significantly or tend to be higher than those of the control-fed rats, respectively. The serum LH levels of the IUGR-FD rats were lower than those of the IUGR-fed rats. Similarly, the serum testosterone levels of the IUGR-FD rats tended to be lower than those of the IUGR-fed rats. On the other hand, the serum LH and testosterone levels of the control-fed and control-FD rats did not differ. The serum leptin levels of the IUGR fed rats were higher than those of the control-fed rats. The serum leptin levels of the control-FD and IUGR-FD rats were lower than those of the control-fed and IUGR-fed rats, respectively. The hypothalamic neuropeptide Y (NPY) mRNA levels of the IUGR-FD rats were higher than those of the IUGR-fed rats. Similarly, hypothalamic NPY mRNA levels of control-FD rats were higher than those of the control-fed rats. The hypothalamic kisspeptin, kisspeptin receptor, RFamide-related peptide, GPR147, and OBRb mRNA levels of control fed rats did not differ between control-fed and IUGR-fed rats. Their mRNA levels of the fed and FD rats did not differ in the control or IUGR groups. These results suggested that prenatal undernutrition increased the basal LH and testosterone production, whereas they are easily reduced by food deprivation in male rats. Changes of serum leptin level, but not of hypothalamic reproductive related factors, might be involved in these alterations. However, the precise mechanisms responsible for these effects remain unclear.